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BACKGROUND
The Genesee river is known to contain pollutants, a lot of which are
attributed to water bank erosion. Some studies have found water
treatment plants to also be contributors to the rivers poor marks. The
aim is to investigate another point of contamination, the Vacuum Oil
refinery site. The Vacuum Oil Refinery was abandoned in the 1930’s
and has seen little activity since. Recent Remedial investigations
(Brownfield Cleanup Program Remedial Investigation Portion of
Former Vacuum Oil Refinery Site, 2015) have found major pollutants in
the soil. VOC’s, toxic metals, and PCB’s are among many pollutants
that inhabit the same soil as many plants, animals and people do; these
chemicals have exhibited evidence of breaching the ground water
roughly three and a half feet down. The groundwater is known to flow
below, and in the same direction as the Genesee River.
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A major reason for high phosphate concentrations in
river water, can attributed to detergents. The
abandoned factory produced a detergent as a by
product of its oil manufacturing. From this
information, there is a strong correlation that this
sudden spike in phosphates is because the factory is
the source of the pollutants.
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A plot of land North of the University of Rochester is occupied by an
abandoned oil refinery, in a dangerous proximity to the Genesee River.
Our goal is to determine if the Vacuum oil refinery site is contributing to
the pollution of the Genesee river. To accomplish our goal, our team,
will collect samples from the river area and subject them to testing.

METHODOLOGY

Figure 1. Aerial photo of the three sampling sites, labeled A, B, C, D, and E. Blue arrows represent water
flow, stars represent water collection sites, and the circles represent soil collection sites Yellow rectangle
represents the factory.
Figure 5. A sample being tested
for nitrate concentration.

In acid-washed containers. water samples and a soil sample from three
key locations around the oil refinery were collected; identifying a
possible correlation between contaminants and the site. Sample Site A
was upstream from the factory, located near the university of
Rochester. The second site (B) was at the factory. The third site (C)
was located downstream from the factory. After collecting the samples,
they were refrigerated to retain their viability.
The samples were taken back to the lab to be tested and prepared. This
includes tests for nitrates, and phosphates. For testing the nitrates, the
nitrate is first reduced to nitrite then determined by a diazonium
reaction. Zinc-based Nitratest powder is used for the reduction stage,
as well as a Nitratest Tablet to initiate flocculation. Next, the nitrite is
determined by reacting the nitrite with sulphanilic acid in the presence
of N-(1-naphthyl)-ethylene diamine. Reagents are added in the form of
a tablet. The nitrate concentration is then measured with the Palintest
Photometer. For the phosphate test, the reagents ,ammonium
molybdate, required come in the form of a tablet and added to the
sample. The phosphates then react with the reagents to produce a
yellow color. The sample phosphate concentration is then measured
using the Palintest Photometer. For both the nitrates and the
phosphates, the intensity of the color produced is proportional
concentration.
Water samples from each site were put prepared mirroring the methods
of EPA standards for ICP-MS and set to the side. ICP-MS preparation
for water samples includes filtration through 0.45 micron filters, and
then each sample will be acid-preserved with Nitric acid, until they
reach a pH of 2. Soil samples were then prepared for use on the ICP
using an acid digestion. Briefly, a soil sample would be refluxed in hot
nitric acid to dissolve, then treated with a small amount of hydrogen
peroxide to kill organics, then filtered and diluted with water.

In the lab, the samples from all three sampling sites
were tested. For the phosphates and nitrates test, a
Palintest Photometer was used. For site A, the
phosphate concentration was 1 mg/L and the nitrate
concentration of 1.26 mg/L. At site B, the phosphate
concentration was too low for the photometer to read
and the nitrate concentration was 1.12 mg/L. At site C,
the phosphate concentration was 17 mg/L and the
nitrate concentration was 1.76 mg/L.

The water samples will be analyzed through a ICP-MS,
this process will precisely identify any pollutants in each
sample. In the next few weeks, the samples will be sent to
SUNY ESF for the ICP analysis.
Figure 2. Sample site A at the University of Rochester, on a
pedestrian bridge. This is located upstream from the abandoned
factory. Soil sample D was taken by the bank of the river.
Figure 3A. Sample site B, Genesee River at
the abandoned factory.

The Inductive Coupled Plasma-Mass spectrometry
(ICP-MS) is better for detecting contaminants and other
elements in lower concentrations, whereas the Inductive
Coupled plasma - optical emission spectrometry
(ICP-OES) works better for samples with higher
concentrations such as of soil or groundwater with
suspended metals.
By analyzing samples upstream and downstream of the
Vacuum Oil plant, we hope to be able to determine
amount of pollutants being discharged into the river.
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Figure 3B. The abandoned factory. This is

Figure 4. Sample site C, located downstream from the
abandoned factory in Downtown Rochester.

located directly next to the Genesee River.
Soil sample E was collected in front of the
factory.
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